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Impact of Cross Functional Interdisciplinary Team Structure and Immersive 
Learning Environment on Students’ Perception of learning experience, 

Engagement, and Course Satisfaction 

 

Abstract: This study assesses student perceptions regarding working in teams across two courses: 

Masters in Business Administration (MBA) Managerial Accounting, and Enterprise Resource 

Planning (ERP). A team of MBA students was partnered with a team of ERP students to work on a 

project. The project simulated a working environment where members of the accounting department 

have to work with members of the ERP department. The students were given a case study of a 

company that produces breakfast cereals in Germany. The ERP team was responsible for deciding 

on the product mix, production and marketing of the cereals. The MBA team provided product 

costing and breakeven analyses to the ERP team. The ERP team went through four simulation runs 

as they adjust their production to changing market demands and raw materials costs. We 

administered a personality survey at the beginning of the semester, and a post-survey at the end of 

the semester to assess student experiences in an immersive learning environment and working in 

cross-functional interdisciplinary teams. 

 

Keywords: cross-functional teams, interdisciplinary project, psychometrics, personality traits, 

student engagement, active learning 
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Impact of Cross-Functional Interdisciplinary Team Structure, Immersive Learning 

Environment, and Personality Traits on Students’ Perception of Learning Experience, 

Engagement, and Course Satisfaction 

I. INTRODUCTION 

This study assesses student perceptions regarding working in teams across two courses: Managerial 

Accounting, and Enterprise Resource Planning (ERP). One team consisted of Masters in Business 

Administration (MBA) students taking Managerial Accounting, and the other team consisted of 

graduate and undergraduate students taking ERP classes. The students were assigned to work on a 

project that simulated a working environment where members of the accounting department have to 

work with members of the ERP department. The students were given a case study of a company that 

produces breakfast cereals in Germany. The ERP team was responsible for operating a live SAP 

ERP system to make product mix decision, execute production, and market and sell cereals. The 

MBA team provided product costing and breakeven analyses to the ERP team. The ERP team went 

through five live simulation competitions during the semester as they adjusted their production to 

changing market demands and raw materials costs.  

The objectives of the research are to examine student assessments of (1) an immersive learning 

environment; (2) working with teams across disciplines. Therefore, a personality survey was 

administered at the beginning of the semester to collect data on student personality traits. A survey 

was administered at the end of the semester to assess student experiences in an immersive learning 

environment and working in cross-functional interdisciplinary teams.  

The immersive learning environment was provided by each of the ERP simulation competition 

where the ERP team operated a live SAP ERP system and executed transactions. They made 

purchases of raw materials, executed production orders, sold products to the market, and made 

capital investments. For the Accounting students, they were given cost data of raw materials, direct 

labor and overhead and derived product costs. They also used the cost data to determine breakeven 

analyses. 
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II. LITERATURE REVIEW AND RESEARCH OBJECTIVES  

2.1 Interdisciplinary Teams 

A cross-functional interdisciplinary team is a common workplace practice that utilizes 

different functional expertise among members to achieve a common goal for the organization. 

Studies have suggested increased creativity, improved problem solving ability, higher synergy, and 

more frequent interactions in a cross-functional team environment because of diversity of 

experience, expertise, and knowledge among team members. With globalization, team members are 

often located in different geographical locations. Therefore, the ability to work in a cross-functional 

and virtual team environment is a critical skill and has become a professional development 

requirements in today’s any workplace. 

Rekonen and Bjorklund (2016) found that familiarization with capabilities of members is critical in 

front-end innovation process while heterogeneity of team might be a limitation.  Yousef, Koeneke, 

Kenyon, Hamby and Eaglin (2014) utilized a capstone project to addresses collaboration between 

School of Engineering Technology and School of Management and found that interdisciplinary team 

structure expands student understanding and achievement among disciplines, reduce the gap 

between industry requirements and academic learning, but extra time to coordinate project, effort 

may not be sustainable throughout the organization. 

Therefore, one of the objectives of this research is to seek insights to determine if working in inter-

disciplinary teams improve students’ perception of learning experience, engagement and course 

satisfaction.  

2.2 Immersive Learning Environments (ILEs) 

With advances in information technology, Immersive Learning Environments (ILEs) has evolved 

from a language learning technique into an emergent trend in education.   Gartner, a leading IT 

consulting firm, defines ILEs as “learning situations that are constructed using a variety of 

techniques and software tools, including game-based learning, simulation-based learning and virtual 

3D worlds.” ILEs engage learners through utilizing theories and techniques from active learning, 

experiential learning, peer learning, and gaming.  ILE provides learners with realistic scenarios and 

environments to practice skills, learn concepts, and interact with other learners.  
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Hornik and Thornburg (2010) reported greater student performance in a first-year financial 

accounting course taught in an immersive virtual world that uses an interactive accounting equation 

and t-account model. Geithner and Menzel (2016) found improved conceptual knowledge, teamwork 

and soft skills in a business simulation game. Scullion, Livingstone and Stansfield (2014) reported 

enhanced communication, collaboration and teamwork in online 3D environment.  Tunstall and 

Lynch (2010) reported that students found electronic simulation case studies were more engaging 

and felt “real”.  

Therefore, the second objective of this study is to investigate if an immersive learning environment 

improves students’ learning perception of experience, engagement and course satisfaction. 

2.3 Psychometrics 

A variety of cognitive ability tests have been widely used for selecting employees and predicting job 

performance (Spearmen, 1904; Rowan, 1957; Lilienthal & Pearlman, 1983; Schmidt, et. al., 1992) 

as well as predictors for academic success (Rowan, 1957). The Big Five Personality Test is one of 

widely adopted cognitive ability tests that organizes personality traits into five distinct categories: 

Extraversion, Agreeableness, Conscientiousness, Neuroticism and Openness (Mirza et al. 2015). 

The mini-IPIP is a 20-item short form of the 50-item International Personality Item Pool of the Big 

Five test (Goldberg, 1999; Mirza et al. 2015) and has also been extensively studied and proven to 

have acceptable internal consistencies similar to the larger Big Five Personality test (Donellan, 

2006). 

Higgins et al. (2007) indicated that dorsolateral prefrontal cognitive ability correlates with supervisor 

ratings of managerial performance, academic performance, and conscientiousness. Studies found 

that cognitive ability is a stronger predictor than supervisory ratings for job performance (Lilienthal 

& Pearlman, 1983; Pearlman, 1979).  Researchers also found that extraversion predicts learning 

styles; neuroticism negatively related to academic success, conscientiousness predicts academic 

performance, and openness (intellect imagination) and agreeableness foster collaborative learning 

(Chamorro-Premuzic & Furnham, 2003; Conard, 2006; Poropat, 2009, Komarraju et. al., 2011). 

Openness (intellect imagination) is reported to positively correlated with learning style (Vermetten 

et al., 2001), learning motivation (Tempelaar, et al., 2007), and critical thinking (Bidjerano & Dai, 

2007). Agreeableness often has positive impact on academic performance ((De Raad & 
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Schouwenburg, 1996, Vermetten, et al., 2001,  Poropat, 2009).   

As the personality traits have not been utilized as predictors of Accounting or ERP learning 

performance in prior studies, the third objective of this research is to seek insights if personality 

traits affect students’ perception of course performance, engagement and course satisfaction. 

III. RESEARCH QUESTIONS & RESEARCH MODEL 

Following three research questions were derived based on literature review:  

1. Does an immersive learning environment improve students’ learning experience, 

engagement and course satisfaction? The immersive learning environment is constructed 

using a live ERP business simulation game.  

2. Does working in interdisciplinary teams improve students’ learning experience, engagement 

and course satisfaction? The interdisciplinary team is form by accounting students and ERP 

students.  

3. Does personality traits affect students’ course performance, engagement and course 

satisfaction? The personality traits for a student is determined using the mini-IPIP survey.  

 

The resulted research model is provided in Figure 1: 

 

Figure 1 Research Model  
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The immersive learning environment will be observed from ERP class where the live company 

operation is used for as the class project and as the interdisciplinary team project.   The 

interdisciplinary team include students from both classes and will be formed by the instructor to 

balance demographic factors.  The personality is assessed through the mini IPIP personality survey.   

  

Course satisfaction data will be obtained from standard course evaluation from Spring 2017 

(experiment group) and Spring 2016 (control group). Course grade in numerical form will be 

collected from Spring 2017 class (experiment group) and Spring 2016 class (control group). 

Simulation user log files with time spent on each activity/transaction will be collected throughout 

the experiment period as objective measure of student engagement.  The objective engagement 

measure will be compared with self-reported engagement level collected from the survey.  

 

IV. RESEARCH DESIGN  

4.1 Course and Student Subjects Selection 

One ERP class, System Configuration, one MBA accounting class Managerial Accounting and Control, and 

10 undergraduate ERP students are included in this study.  Five pedagogical issues and problems observed in 

current form of teaching from both classes are described below and summarized in Table 1: 

1. For ERP students: The current semester project has a comprehensive large-scale simulated 

manufacturing environment and requires significant business knowledge from accounting, finance, 

operations, and marketing. Majority of ERP students are proficient in technical execution of the project, 

but often struggle to understand those business concepts that is outside of the scope of class. As a result, 

those future Information Technology (IT) workforces face the most common IT project implementation 

problem that is solving the wrong problems or implementing a solution that is not compliant with business 

processes.   

2. For MBA students: The current semester project is a hypothetical problem set and students lack real data 

to work on the project.  Students have to devote significant time in researching and finding data or to make 

up data for their project. The resulting projects are often relatively small in scope and has limited 

technology content to resemble the complexity students would have to face in a real world work place.  

That is, those future business managers are not exposed to large amount of accounting and financial data, 
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the complexity in interconnected work environment, and the information technologies commonly used in 

business areas.     

3. For both classes, lower level of interactions and communications between on-campus students and 

distance students and between students and faculty throughout the semester.   

4. For both classes, low level of self-motivated learning occur beyond what are covered in course plan.   

5. For both classes, the motivation of taking additional classes in their respective subject/degree areas are 

low.  This observation is especially significant in distance student population. 

 
 
Table 1 Descriptions of Selected Courses and Student Subjects 
Course ERP System Configuration and 

undergraduate ERP students 
Managerial Accounting and 
Control students 

 highly technical content and students business functional knowledge 

Nature of Course heavy technology usage focus more on theories and models 

 generate realistic and high volume 
business data 

lower level technology requirement 

 
Specific Challenges 

Students have no or very limited 
business functional knowledge 

• Need more technology 
applications 

• Lack realistic data for project 
Common 
Challenges 

• low level of self-motivated learning  
• motivation of taking additional classes in their respective subject/degree areas 

are low 
 
 

4.2 Project Phases and Timeline  

The research is conducted in five stages: Design, Model, Experiment, Analysis and Prototyping, and 

Research, as shown in Figure 2. 

Interdisciplinary team experience was provided by pairing an MBA team with an ERP team. Each 

Accounting or ERP team consisted of three to six members, so each interdisciplinary team has 6 to 

eight members.  The project was undertaken during Spring 2017 semester for a duration of 16 weeks 

of classes. The project was assigned during the first week of the semester and assignments were due 

at various points during the semester. Table 2 provides the timeline and major tasks during the 

project’s experiment stage.  
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The seven competition teams, the five live simulation competitions, and team awards were all 

sponsored by a company including Investment Realty, Cargill, Centene, Deloitte SAP, Monsanto, 

Nextep Consulting, Novus International, Peabody Energy, RSM US, and Union Pacific,   

 
Figure 2 Research Stages
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Table 2 Timeline and Major Tasks of the project

  
 

4.3 Joint Class Project Description 

The joint class case was about a company producing breakfast cereals in Germany. In the initial 

phase, each ERP team was asked to decide on the product mix (regular, strawberry, nuts; each in 

large or small size) and three markets to sell in (grocery, hypermarket, and specialty stores). Figure 

3 shows products mix settings and Figure 4 shows market settings.  

BUS 6224 ERP6120 ERP Center 3

BUS 6224 ERP6120 8 6 2 teams (4 students each)

18-Jan

Form Teams Announcement 

23-Jan 25-Jan

Form teams case facts Quiz

30-Jan 1-Feb Assign project assignment 1

6-Feb 8-Feb

Form teams

13-Feb 15-Feb

Project 2 Individual 

Accounting setup due 2‐22

20-Feb 22-Feb
Workshop 1 (5:30‐6:45, 

Accounting setup, Toomey 251 

Project 1 Cost Analysis due 3‐6 

(provide cost analysis to ERP 

6120 team) 

 Teams receive product cost 

from BUS6224 teams

Workshop 2 (5:30‐6:45 pm, 

production setup, Toomey 251 

lab)

28-Feb 1-Mar
Individual Project 3 

production setup due
Q1 Plan approved by 3/8

6-Mar 8-Mar

9

Project 2:CVP Analysis

20-Mar 22-Mar

27-Mar 29-Mar

3-Apr 5-Apr

10-Apr 12-Apr

17-Apr 19-Apr

24-Apr 26-Apr

1-May 3-May

6

7

8

1

5

2

3

4

Teams (BUS6224 , ERP 6120, BUS3220) determine a Q1 Competition plan by March 8

project 1:  determine product 

cost based on ERP6120 team 

production plan

Project team assignment 1 

due on 2‐15 (production plans 

to BUS6224 team to 

determine & validate product 

Q1 setup period (3/8 ‐ 12 noon, 3/12, correction period: 3/13‐3/14)

14

15

16

Q2 Live simulation Competition (Th., 5:30 ‐ 7:00, 3‐23, Toomey 251)

10

13-Mar 15-Mar

12

13

11

Simulation Q1 setup (ERP 6120, BUS6224, Center for ERP teams) due 12 noon, Sunday, 3/12, 

correction period: 3/13‐3/14(BUS 6224 optional participation)

May 3: ERP 6120 Project Presentation & Industry Award & 

Reception (optional: BUS6224, BUS3220, Center for ERP team) 

Q1 Live Simulation Competition (5:30‐6:30, 3/15, Fulton 107A) with Advisory Board

Optional presentation to the investor panel (Advisory Board): 3‐16

Q3 Live Simulation Competition (5:30 ‐ 7:00, Toomey 251, April 13) hosted by Deloitte

Q4 & Q5 simulation (Heavener Center, 11 am ‐ 2 pm, April 28), hosted by Cargill 

Spring break
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Figure 3 Product Mix Settings

 

Figure 4 Market Settings
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The case provided initial data on cost of raw materials, labor, overhead, selling and administration 

costs. Each ERP team determined and provided the overall business strategies, product mix, and Bill 

of Materials (BOM) to their MBA team members. The MBA teams then worked on product costing 

for each of the products and provided the product costing and suggested pricing data to the ERP 

team in week 8 after product costing had been covered in class. 

The ERP teams gave business strategy presentation to a 9-member industry judge panel and two 

course instructors in Week 9. The ERP teams and some of their MBA team members then 

participated in the first and second simulation exercises in weeks 9 and 10 where they had to make 

decisions on purchasing, production, and selling in response to changing customer demand and 

market prices on raw materials during the live competition. 

In the second phase, the MBA team worked on multi-product breakeven analyses in week 11 of the 

semester after breakeven analysis had been covered in class. The third and fourth simulation 

exercises were conducted in weeks 13 and 15. After each simulation exercise, the students can 

extract sales and production reports that represent actual results. In the final report, the students use 

the plan data from the first phase and actual data from the second phase to discuss product costing, 

cost-volume-profit analysis, and budgeting and variance analysis.  Figure 5 shows business 

processes and tasks performed by ERP teams, MBA teams, and collaboration between ERP and 

MBA teams. 

A separate project presentation was required for both MBA team and ERP team during the final 

class week and students from both classes are invited to both accounting and ERP presentations. The 

accounting students presented their project and learning experience to their accounting faculty and 

the involved ERP faculty. The ERP students presented their project and learning experience to a 20-

member industry judge panel and two course instructors. 
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Figure 5 Business Processes and Tasks Responsibilities

 

 

4.4 Data collection  

To examine the research questions, we administered two surveys to the students. The first survey 

was a personality survey that was administered at the beginning of the semester. The personality 

survey included demographic and 20 standard mini-IPIP questions. Demographic data includes 

gender, ethnicity, year in school, self-reported technology level, subject knowledge level, GPA, and 

other relevant data. The survey is deployed via the Canvas Learning Management System and is 

provided in Appendix 1.  

The second survey was to collect student perceptions on the joint class project and was administered 

during the last week of the semester. The first section had questions about working with team 

members from their class. The second section had questions about working with team members from 

the other discipline. Appendix 2 contains the survey questions for the Managerial Accounting 

students. The feedback survey for ERP students is provided in Appendix 3.  
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V . RESULTS AND PROJECT ACCOMPLISHMENTS 

5.1 Descriptive Statistics 

Data were collected from 59 students including 26 female and 33 males in Spring 2017 semester.  

Among the 59 students, 28 are in an ERP class and 31are in an MBA class.  The majority of ERP 

students are graduate students (50%) and seniors (35.7%) who are in younger age groups than MBA 

students are. The primary degrees for ERP students are Information Science & Technology (IST) 

(46.4%), Business Management Systems (25%), and Engineering Management (14.3%). The 

primary degrees for MBA class students MBA (74.2%), IST (12.9%), and Business Management 

System (9.7%). The detailed distributions by gender, year in school, age, and degree are provided in 

Table 3.   

Table 3 Subject Distribution by Gender, Year in School, Age, and Degree 
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Asian or Pacific Islander and White or Caucasian are two primary races for both ERP and MBA 

class students, as shown in Table 4. However, Asian or Pacific Islander accounts for 53.6% of ERP 

students and White or Caucasian accounts for 54.8% of MBA class students. English is the native 

language for the majority of MBA class students (71%) and is the native language (39.3%) and 

primary language (35.7%) among ERP students.  

Table 4 Subject Distribution by Race and English Fluency 

 

 

The majority of ERP students (85.7%) has one to two ERP classes while most students in the MBA 

class (74.2%) have not taken an ERP class prior to Spring 2017 semester.   About one half of students 

in each class do not have experience using an enterprise information system outside of an academic 

environment, but more MBA class students (22.6%) than ERP class students (10.7%) have greater 

than three years’ experience using an enterprise system outside of academic environment. 

Regardless of number of ERP classes and experience in using an enterprise system, about 82.1% of 

ERP students and 74.2% of MBA class students identify themselves as computer savvy.  More ERP 

students (82.1%) than MBA class students (67.7%) were excited about their respective class.  The 

detailed distributions by variables including number of ERP classes, enterprise system experience, 

computer savvy, and excited about class are provided in Table 5. 
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Table 5 Subject Distribution by Number of ERP Classes, Enterprise System Experience, Computer 
Savvy, and Excited about Class  

 
 
 

5.2 Impact of Immersive Learning Environment on Learning Experience and Course 
Satisfaction 

The first research question investigates the impact of an immersive learning environment on 

students’ learning experience, engagement and course satisfaction. The class project for MBA class 

students was a case study from the textbook that was used in prior year and was to simulate a 

traditional project environment.  The class project for ERP class students was to simulate an 

immersive learning environment that each student team operate a simulated company to compete 
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with other companies in the same industry throughout the entire semester.  ERP students learned to 

setup their company’s ERP system and supply chain strategies based on materials covered in class.  

Furthermore, the same simulation company and scenario were used as the joint project for the 

interdisciplinary team to provide additional immersive experience.  That is, each ERP team learned 

to communicate and work with their assigned MBA team members who functioned as accountants 

in the accounting division of their company.  

As shown in Table 6, it is statistically significant that the use of a class project improves student 

learning experience at α =0.05 level as measured by the following learning and course satisfaction 

dimensions: 

 working with the class team was enjoyable 

 learnt from working with class team members 

 helped understand subject better 

 enhanced professional development 

 increased instructor-student interactions 

 promote active learning  

Table 6 Mean Test for the Use of a Class Project 

 
Scale: 5: strongly agree; 4: agree; 3: neither agree nor disagree; 2: disagree; 1: strongly disagree 
  

Table 7 details hypotheses test results for the use of an immersive learning environment.  

Specifically, students in an immersive learning environment reported higher degree of subject 
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understanding, professional development, instructor-student interaction, and active learning than 

students had in a traditional learning environment. The results are statistically significant at α =0.05 

level.  However, there is no statistical difference in learning from the project team members or the 

degree of enjoyment in working with class team members at α =0.05 level.  

Table 7 Hypotheses Test Result for Immersive Learning Environment 

 

5.3 Impact of Interdisciplinary teams on Learning Experience and Course Satisfaction  

The second research question investigates impact of working in interdisciplinary teams on student 

learning experience, engagement and course satisfaction. As shown in Table 8, it is statistically 

significant that working in interdisciplinary teams improves student learning experience at α =0.05 

level as measured by the following learning and course satisfaction dimensions: 

 Learnt from working with cross class team  members 

 Improved my understanding of accounting concepts 

 Feel comfortable working with technology (MBA) or Business aspects  (ERP) 

 Improved understanding of technology in accounting (MBA) or business application (ERP) 

 Working with cross-class team was enjoyable  

 Overall experience in joint project is positive 

However, there is insufficient evidence to support that the students communicated with their cross-

class team members regularly at α =0.05 level.   
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Table 8 Mean Test for Working in Interdisciplinary Teams

 

Other than ERP students reported a more positive experience with the joint project, the other 
observations do not vary between ERP students and MBA students, as shown in Table 9. 

 Table 9 Hypotheses Test Result for Mean Difference between ERP and MBA students 

 

5.4 Impact of Personality Traits on Learning Performance and Course Satisfaction 

The third research questions investigate the influence of personality traits on students’ course 

performance, engagement and course satisfaction.  As each case exhibits five personality traits, a 

cluster analysis was conducted at four, five, and six cluster settings. A five-cluster is selected based 
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on the Elbow methods and the cluster centers, distance between clusters, and number of cases in 

each cluster are detailed in Table 10. Parallel diagrams and radar chart for individual cases and for 

cluster average are provided in Figure 6. Cluster 1 are individuals who exhibits low degree for each 

of five personality traits.  Cluster 2 are individuals with high degree of conscientiousness and 

Intellect Imagination (openness), moderate degree of agreeableness and neuroticism, and low degree 

of extraversion.  Cluster 3 are individuals with high degree of neuroticism and moderate on other 

four personality traits.  Cluster 4 are individuals with low to moderate level of neuroticism and high 

degree on the other four personality traits.  Cluster 5 are individuals with low to moderate level of 

intellect imagination (openness), low to moderate level of neuroticism, moderate level of 

agreeableness, and higher level of extraversion.   

 

 Table 10 Cluster Centers, Distances between Clusters, and Number of Cases 

 

Course grade, project grade, and simulation ranking were used to measure learning performance. A 

higher number in course grade and project grade and a lower ranking score in simulation ranking 

represent better performance for a student.    

The MANOVA results for hypotheses test are provided in Table 11 and Figure 7.  The personality 

traits have significant influence on an individual’s learning performance measured by course grade, 

project grade, and simulation ranking at α =0.05 level. As shown in Figure 7, students in personality 

cluster four who exhibit a low to moderate level of neuroticism and high level in all other four 

personality traits performed better than students in other personality clusters.  Students in personality 

cluster three who exhibit a high degree of neuroticism perform worse in simulation ranking and 

project than students in other clusters.  This finding is consistent with prior literature that neuroticism 

negatively affects academic performance (Poropat, 2009).  

Cluster 1 2 3 4 5

1 2 3 4 5 1 12.295 10.954 14.622 9.455

Extraversion 8 10 12 16 15 2 12.295 6.133 7.380 10.915

Agreeableness 10 14 15 17 14 3 10.954 6.133 7.584 7.975

Conscientiousness 10 18 14 16 14 4 14.622 7.380 7.584 9.813

Neuoticism 6 10 13 8 8 5 9.455 10.915 7.975 9.813

Intellect Imagination 11 17 15 18 9

Number of cases in 
each cluster

10 15 12 14 5

Distances between Final Cluster CentersFinal Cluster Centers

Personality Traits
Cluster
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Figure 6 Cluster Analysis Diagram 
6a. All Subjects  

 
 
6b. Average of Cases for Each Cluster
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Table 11 Personality Traits Hypotheses Test Results 

 

 

 

Value F
Hypothesis 

df Error df Sig.

Pillai's Trace 0.994 2129.031b 3 38 0.000

Wilks' Lambda 0.006 2129.031b 3 38 0.000

Hotelling's Trace 168.081 2129.031b 3 38 0.000

Roy's Largest Root 168.081 2129.031b 3 38 0.000

Pillai's Trace 0.604 2.523 12 120 0.005

Wilks' Lambda 0.497 2.544 12 101 0.006

Hotelling's Trace 0.820 2.507 12 110 0.006

Roy's Largest Root 0.502 5.022c 4 40 0.002

c. The statistic is an upper bound on F that yields a lower bound on the significance level.

Multivariate Testsa

Effect

Intercept

Personality

a. Design: Intercept + Personality

b. Exact statistic

Type III Sum 
of Squares df

Mean 
Square F Sig.

Course Grade .046a 4 0.012 2.961 0.031

Overall Project Grade .373b 4 0.093 2.831 0.037

Simulation Compeittion Rank 41.960c 4 10.490 3.074 0.027

Course Grade 24.658 1 24.658 6332.382 0.000

Overall Project Grade 34.932 1 34.932 1061.603 0.000

Simulation Compeittion Rank 562.828 1 562.828 164.950 0.000

Course Grade 0.046 4 0.012 2.961 0.031

Overall Project Grade 0.373 4 0.093 2.831 0.037

Simulation Compeittion Rank 41.960 4 10.490 3.074 0.027
Course Grade 0.156 40 0.004

Overall Project Grade 1.316 40 0.033

Simulation Compeittion Rank 136.485 40 3.412

Course Grade 33.210 45

Overall Project Grade 48.006 45

Simulation Compeittion Rank 859.000 45

Course Grade 0.202 44

Overall Project Grade 1.689 44

Simulation Compeittion Rank 178.444 44

Total

Corrected 
Total

a. R Squared = .228 (Adjusted R Squared = .151)

b. R Squared = .221 (Adjusted R Squared = .143)

c. R Squared = .235 (Adjusted R Squared = .159)

Tests of Between-Subjects Effects

Source

Corrected 
Model

Intercept

Personality

Error
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Figure 7 Personality Traits vs. Learning Performance

 

Simulation and project present a collaborative environment.  As reported in prior researches (Clark, 

et. al., 2003, Chamorro-Premuzic & Furnham, 2003; Conard, 2006; Poropat, 2009, Komarraju et. 

al., 2011), this research also observed that students who exhibit a higher level of both agreeableness 

and intellect imagination  (i.e., cluster 4) perform well than those in personality cluster one and three 

where students typically have lower levels of both personality traits. The overall course grade also 

support a similar observation as shown in Figure 8.   

As shown in Figure 9, students with an Asian or Pacific Islander heritage often have a high level of 

neuroticism and moderate level in the other four personality traits. They performed worse in the 

project and simulation that are collaborative in nature, but outperform others in the overall course 

grade.  Students with Black or African American show a high degree of agreeableness and 

extraversion, a low degree in conscientiousness and intellect imagination (openness), and moderate 

level in neuroticism.  They perform consistently at average level in project, simulation, and course 

grade. Students with White or Caucasian heritage often have high level of conscientiousness and 
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intellect imagination (openness) and moderate level for other personality traits.  They perform at the 

average level for project and simulation, but perform poorly compared to students in other races.   

This research also observed significant influence of agreeableness and intellect imagination 

(openness) on student satisfaction measures listed below at α = 0.05 level as MAOVA results shown 

in Table 12.   

 Communicated with cross-class team regularly  

 Learnt from working with cross class team  members 

 Working with cross-class team was enjoyable  

 Overall experience in joint project is positive 

This observation is consistent with findings from prior literature that intellect imagination (openness) 

and agreeableness often foster collaborative learning (De Raad & Schouwenburg, 1996, Vermetten, 

et al., 2001, Poropat, 2009).     

Figure 8 Agreeableness and Intellect Imagination (Openness) and Course Grade 
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Figure 9 Personality, Learning Outcomes, and Races 
 
9a. Personality vs. Race 

 
 
9b. Learning Outcome vs. Race 
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Table 12 MANOV Results of Agreeableness and Intellect Imagination (Openness) on Course 
Satisfaction Measures  
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5.5 Pedagogical Project Accomplishments 

Several novice, creative and effective professional development activities that engaged students 

throughout the entire project period. A list of activities is provided in Appendix 4.    

The first type of professional development activities is the presentation to and receive feedback from 

industry judge panel. The business strategy presentation was scheduled after the first joint project 

assignment and before the first competition to a panel of ten industry judges on March 14, as shown 

in Figure 10.  The industry judge panel provided feedback to each team and awarded simulation fund 

to finance company operations based on teams’ presentation performance and the level of interaction 

between ERP class students and MBA class students. Student teams gave their final project 

presentation to a panel of 20 industry judges on May 3, as shown in Figure 11.  Most teams have 

students from both classes participated in both presentations. Presentation requirements and 

resources/guidelines for interaction with industry judges were provided to students for additional 

professional development (refer to Appendix 4 and Appendix 5).  

Figure 10 Business Strategy Presentation to Industry Judge Panel on March 14, 2017 
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Figure 11 Final Project Presentation on May 3, 2017 

 

The second novice professional development activity is the mentoring provided by industry panel 

through team sponsorship and award sponsorship.  The instructors took initiative to solicit industry 

sponsors for various simulation project activities.  The instructors successfully secured company 

mentor sponsorship for all competition teams from Deloitte SAP, Peabody Energy, Monsanto, 

Novus International, Nextep Technology Solution, and Union Pacific, as shown in Figure 12.  

Company team mentors worked with student teams to review their competition results and to fine-

tune their competition strategies via video conferencing, email communication, and in-person 

meetings throughout the whole project period.   

The live competition mentoring is another novice industry engagement activity designed by the 

project.   The instructors worked to secure a company in an industry or business area relevant to the 

simulation case for each live competition, as shown in Figure 12.  The instructors then worked with 

company representatives to prepare a list of topics relevant to a particular competition, so they can 

share their industry practices with students during their visit in their sponsored live competition and 

events, as shown in Figure 13.  
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Figure 12 Industry Mentoring Activities
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Figure 13 Mentoring Activities and Professional Interaction with Industry Experts  

 

 

Another novice design of the project is a new Student-faculty interaction model that was introduced 

during the project period.  As live competitions were conducted in a learning by doing active learning 

environment, faculty interact with students in a fun and engaging way, as shown in Figure 14.  The 

subject knowledge that students learned in classroom were reiterated during the competition, so 

students can see how theories and models can be applied in a real world situation.    

One other novice student-faculty interaction model is the student research mentoring. The instructors 

worked with three students who participated in the simulation competition in different types of 

research activities using data generated from the project and simulation competition.  The instructors 

designed research activities and topics relevant to each student’s responsibilities and tasks in their 

simulation competition. As a result, students have gained a new perspective of integrating theories 

and models they learned from classes with research activities.             
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Figure 14 Active Learning enhanced with a New Student-Instructor Interaction Model 

 

 

SIGNIFCANCE OF THE STUDY AND LEARNING OUTCOMES ADDRESSED 

In addition to the research outcomes that scientifically addressed impact of immersive learning 

environment, interdisciplinary or cross-functional team structure, and personality traits on student 

learning outcomes detailed in the Results section, results of this study is significant in pedagogical 

aspect.  Specifically, results from this study have important impacts on student learning outcomes 

and teaching practices as it successfully coordinated two classes that cover different course contents 

from two different academic disciplines (i.e., Business and computer information technologies).  In 

summary, students involved in this study from both classes have gained knowledge, skills, and 

professional development experiences as detailed below: 

● Student gained hands-on understanding of the concepts underlying enterprise information 

systems and managerial accounting through operating a real world like company through an 

immersive learning environment.  

● Students achieved deep understanding of subject knowledge by utilizing active learning, 

experiential learning, and immersive learning approaches.  
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● Students gained experience in working in a cross-functional interdisciplinary team and virtual 

team environment.  

● Students improved oral and written communication, and critical thinking skills through 

working with a group of diversified team members who have different expertise, experience, 

and background.  

 

Furthermore, the results of this study can address teaching practices and following learning 

outcomes: 

● Provide a generalizable framework to design, implement, and manage cross-functional 

interdisciplinary teams formed by multiple classes from different academic disciplines.   

● Provide a list of novice approaches and processes to seamlessly incorporate and integrate real-

world and practical industry experience into academic teaching to bridge as an effort to address 

the gap between academic and industry. The industry team mentoring process and panel judge 

system creates an engaging and fun learning environment that can be adopted by our fellow 

faculty.   

● Provide recommendations to fellow faculty on effectiveness of using cross-functional 

interdisciplinary teams, immersive learning environment, and personality traits to improve 

interaction and voluntary or self-induced engagement between on-campus students and 

distance students  

● Provide generalizable processes and recommendations in creating an immersive learning 

environment using computer simulation and gaming theories.  

● Improve program retention rate by motivating students to take additional classes in the subject 

areas 

● Improve student satisfaction in a teamwork environment  

 

The researchers investigate only a small amount of data generated and collected from the study and 

will conduct additional studies to analyze data collected for additional insights.   Furthermore, the 

researchers will seek research funding to repeat the experiment to collect additional data and to 

generalize research results.  
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APPENDIX A PERSONALITY ASSESSMENT 
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APPENDIX B: SURVEY ON WORKING WITH TEAM MEMBERS 

Please provide feedback on working on the ERP/MBA joint project     
 

     
5 ‐ strongly agree                    
4 – somewhat agree        
3 ‐ neither agree nor disagree        
2 – somewhat disagree        
1 ‐ strongly disagree        
 

     
Highlight the box for your responses        

      
Working with your MBA team members       

Working with MBA students in my team was enjoyable  5  4  3  2  1 

I learnt from working with MBA students in my team  5  4  3  2  1 

The project helped me understand Managerial Accounting better   5  4  3  2  1 

The project enhanced my professional development  5  4  3  2  1 

The project increased instructor‐student interaction  5  4  3  2  1 

The project promoted active learning  5  4  3  2  1 

Working with the ERP team        

I communicated with my ERP team members regularly  5  4  3  2  1 

I learned something new from working with ERP students  5  4  3  2  1 

Working with real data generated from the joint project  
improved my understanding of accounting concepts covered in 
BUS 6224 

5  4  3  2  1 

The joint project with the ERP class made me feel more 
comfortable working with technology  

5  4  3  2  1 

The joint project with the ERP class improved my understanding 
of technology use in accounting  

5  4  3  2  1 

Working with the ERP team was enjoyable  5  4  3  2  1 

My overall experience with the joint class project is positive  5  4  3  2  1 

       
Other comments:        

 

Note: The above survey was administered to MBA students. A similar survey was administered to 
ERP students with the first section of the survey on Working with your ERP team members, and 
second section on Working with the MBA team.
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APPENDIX 3 SIMULATION PROJECT FEEDBACK SURVEY: ERP STUDENTS 
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APPENDIX 4 PROFESSIONAL DEVELOPMENT ACTIVITIES AND SIMULATION 
PROJECT TIMELINE 
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APPENDIX 5 BUSINESS STRATEGY PRESENTATION INSTRUCTIONS AND 
STUDENT RESOURCES 
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APPENDIX 5 FINAL PROJECT PRESENTATION INSTRUCTIONS AND STUDENT RESOURCES

 


